Structural and functional role of cysteinyl residues in tobacco acetolactate synthase.
Acetolactate synthase (ALS) is the common enzyme in the biosynthesis of valine, leucine, and isoleucine. The role of four cysteinyl residues in tobacco ALS was determined using site-directed mutagenesis and cysteine-specific cleavage. The C411A mutation abolished the enzymatic activity, as well as the binding affinity for the cofactor FAD. The activation constant of C411S for FAD is approximately 50-fold higher than that of wALS. The C607S mutation did not significantly affect the kinetic parameters. The IC(50) values of C411S and C607S for ALS-inhibiting herbicides are not much different from those of wALS. Two mutants, C163S and C309S, are labile and readily degraded to peptide fragments. The treatment of wALS with 2-nitro-5-thiocyanobenzoic acid, specific for cleavage of the N-terminal side of cysteine, yielded three peptides of 37.0, 22. 0, and 7.0 kDa. This fragmentation pattern is consistent with that deduced from the amino acid sequence of tobacco ALS, assuming the disulfide bond between Cys163 and Cys309. These results suggest that Cys411 is involved in the binding of FAD and that the intrachain disulfide bond between Cys163 and Cys309 plays a key role in maintaining the correct conformation of tobacco ALS.